Proceedings of the Iowa Academy of Science
Volume 75

Annual Issue

Article 11

1968

Plankton of a Variable Level Flood Control Reservoir
Donald J. Schmidt
Fitchburg State College

Let us know how access to this document benefits you
Copyright ©1968 Iowa Academy of Science, Inc.
Follow this and additional works at: https://scholarworks.uni.edu/pias

Recommended Citation
Schmidt, Donald J. (1968) "Plankton of a Variable Level Flood Control Reservoir," Proceedings of the Iowa
Academy of Science, 75(1), 48-54.
Available at: https://scholarworks.uni.edu/pias/vol75/iss1/11

This Research is brought to you for free and open access by the Iowa Academy of Science at UNI ScholarWorks. It
has been accepted for inclusion in Proceedings of the Iowa Academy of Science by an authorized editor of UNI
ScholarWorks. For more information, please contact scholarworks@uni.edu.

Schmidt: Plankton of a Variable Level Flood Control Reservoir

Plankton of a V ariahle Level
Flood Control Reservoir
DONALD
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The increased number of flood-control dams constructed on rivers in
recent years have created impoundments with physical and biological
conditions that are at best poorly understood. A flood-control reservoir
does not have normal lake conditions. The most apparent difference is
the drastic changes in water level during flood control operations. The
great majority of limnological studies have been conducted on natural
lakes and the data apply only in a general way to the study of artificial
reservoirs. Many of the investigations are concerned with only the
summer months. As a consequence, our over-all concept of year-'round
ecological conditions in reservoirs is quite incomplete and based on a
surprisingly small amount of information. Pennak ( 1949) listed only
ten studies he considered as being complete.
This study was conducted on the Coralville Reservoir which experiences great fluctuations in water level, resulting in observable changes
in the near shore environment. This would lead one to expect a difference between the plankton populations found in the deep area (a
rather constant environment) and the shallow water area where the
drastic changes are taking place. The major point of emphasis of this
study in the year-long chemical and physical conditions of the deep
versus the shallow areas as related to the gross quantitative and qualitative phytoplankton and zooplankton cycles. The basic premise being
that each lake and reservoir is an individual problem with its own
peculiar chemical, physical and planktonic cycles.
THE STUDY AREA

Coralville Reservoir is located in east central Iowa, four miles north
of Iowa City. The geographical location is latitude 41° 43', longitude
91° 31'. The Coralville Reservoir is a U. S. Army Corps of Engineers
flood control project located on the Iowa River. The drainage area
above the reservoir dam is approximately 8,068 square kilometers.
Under normal river conditions the conservation pool or lake extends
between 27 and 34 kilometers upstream from the dam. At this level
lBiology Department, Fitchburg State College, Fitchburg, Massachusetts 01420.
Abstract. A 16-month study was made of the plankton found in
surface samples taken from deep and shallow areas of the Coralville
Reservoir. An attempt was made to establish the differences between
the deep and shallow areas with respect to physico-chemical characteristics and plankton populations. No striking and distinct differences were discovered, in fact a striking similarity exists. All evidence
leads to the conclusion that Coralville Lake is holomictic, and the
differences between deep and shallow areas are thus minimized.
48

Published by UNI ScholarWorks, 1968

1

Proceedings of the Iowa Academy of Science, Vol. 75 [1968], No. 1, Art. 11
1968]

PLANKTON OF FLOOD CONTROL RESERVOIR

49

the reservoir has a surface area of 1,904 ha. The surface of the conservation pool is 207.4 meters above sea level. Due to flood control
operations the surface area may increase to more than 9,000 ha. and
at this time the length of the impoundment may be 56 km. The maximum flood pool recorded during this study was 214 meters above sea
level and the minimum was 204 meters above sea level.
Collecting Sites
The two collecting sites for this study were established in the immediate vicinity of the Coralville Dam. One station was located in the
deep water area about 500 meters due north of the dam. The second
collecting station was located in the drowned valley of a small tribu. tary of the Iowa River known as Turkey Creek. Only surface water,
0 to 20 cm., was sampled in this study. The deep water collecting site
remained located over the deepest part of the reservoir, a constant location. The shallow water collecting site was always in water of one
meter depth or less and due to the fluctuations of the water level this
collecting site migrated up and down the Turkey Creek arm of the
reservoir.
The deep and shallow water areas were sampled once a week for a
period of 67 weeks; September, 1965, to December, 1966. The quantitative sample was obtained by pouring 20 liters of water through a
partially submerged plankton net. The contents of the original 20
liters of Iake water were concentrated by the net into a 20-milliliter
sample. This sample was returned to the laboratory where the counts
were made. A standard Sedgewick-Rafter cell was used. Each one
milliliter of the 20-milliliter sample was assumed to contain the contents of one liter of reservoir water at the collecting site. A 20-centimeter, black and white Secchi disk was used for the transparency
determinations. The hydrogen ion concentration of the surface waters
was determined in the field by the use of a Hellige Comparator (no.
606-Ht.). Dissolved oxygen data were obtained by a modified Winkler
test as described by Welch (1948). The sample was fixed in the field
and titrations completed in the laboratory. Water level data were
obtained from the Corps of Engineers gauging records.
PHYSICAL AND CHEMICAL CHARACTERISTICS

In general, the reservoir waters are turbid. Transparency readings
were at a minimum of 5 cm. during periods of heavy precipitation and
at times when wind caused wave action on the shore to increase. The
maximum Secchi reading was 120 cm. during the high water peak, fall
1965. There were no significant differences between deep and shallow
readings.
The hydrogen ion concentrations of the surface waters were quite
constant during the entire study period. The usual pH for the surface
water is eight and, regardless of water 1ev:el, temperature or plankton
density the pH was alkaline. Perhaps the extensive limestone outcrops
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at the margins of Coralville Reservoir tend to maintain the pH in the
alkaline range. No great difference between deep and shallow areas
were observed.
The dissolved oxygen content of the surface waters at both stations
(deep and shallow) was generally high with very few differences between the two areas. Several individual peaks of high oxygen content
were recorded for the shallow area when no corresponding peak was
found in the deep area. On both occasions, extensive blooms of algae
were present in the areas with high oxygen readings. Dissolved oxygen
readings average from 8-10 ppm throughout the season, with high
readings taken during the ice cover period also.
Seasonal changes in surface water temperatures are essentially gradual, rising steadily in the spring to a July maximum and then declining to a winter minimum under the ice cover. Very little difference is
found between the surface water temperatures of the deep and shallow
areas although they were rarely equal. The shallow area is subject to
rapid warming or cooling, related to major fluctuations of air temperature and the influx of warmer or cooler run-off water.
PLANKTON

The plankton of the Coralville Reservoir are representative of those
reported from reservoirs and lakes in all parts of the northern hemisphere (Pennak, 1957; Zhadin and Gerd, 1961). Fifty-one phytoplankton genera (including 22 diatom genera) and 30 zooplankton
genera were identified. A general listing of the plankton is given by
Schmidt (196 7) and a detailed listing of diatom species may be found
in the 1967 Iowa Academy Proceedings (Schmidt and Fee, 1967).
Apparently due to unusually heavy run-off or because of extreme mixing action of the wind, forms such as nematodes and oligocheates were
occasionally collected. Ostracods were very rare, only collected once
and this was a single specimen collected in July, 1966. In general the
phytoplankton and zooplankton were homogeneously distributed between deep and shallow areas. Figure 1 illustrates a typical distribution pattern between deep and shallow. This figure shows no great
differences in abundance of blue greens at the two collecting stations
throughout the entire period of the study.
Of the 51 phytoplankton genera and the six zooplankton groups collected, only the following listed forms were indicative of specific areas:

1.
2.

3.
4.
S.

Deep Water
Pediastrum
Codonella
Microcystis
Pkacus
Dapknia
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Shallow Water
1. Scenedesmus
2. Platydorina
3. Dictyospharium
4,

rotifers
3
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Figure 1. Phytoplankton.

The seasonal trends for total zooplankton and phytoplankton production are indicated in Figures 2 and 3. These figures are free-hand
curves, not to scale, designed to indicate the observed periods of maximum production.
THERMAL STRUCTURE

In order to determine the thermal structure of the lake, deep water
temperatures were taken at selected intervals. This was done by using
a modified Meyer sampler. During one 10-week sampling period during the summer of 1966, only one brief period of thermal stratification
was recorded. The nature of this stratification is indicated in Figure 4.
Additional data on thermal structure can be obtained from McDonald
(1966, 1967), who has established collecting stations about 12 kilometers upstream from the area involved in this study. McDonald has
recorded partial stratification on two occasions since his study was
initiated in October, 1964. Thus the annual thermal cycle of the
Coralville Reservoir can be described as a lake of the third order after
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Figure 3. Relative abundance of blue-greens; deep vs. shallow.

Whipple (1898), one where thermal stratification rarely takes place.
Any slight stratification is soon modified by wind action as illustrated

in the September 11 2, 4 and 6 graphs of Figure 4.
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Figure 4. Thermal structure.
SUMMARY

Chemical factors are not considered limiting factors for the planktonic species present in Coralville Reservoir. Dissolved oxygen is in
great abundance at all times and the pH fluctuations are minor. This
is not to say, however, that the planktonic populations are not determined by chemical factors. Certain forms may never be found in
Coralville Reservoir because of the specific chemical conditions.
Comments about the differences between limnetic and littoral plankton communities have been made (Odum, 19 59; Cooke, 1965). These
investigators indicate a richer variety of forms to be found in the
littoral waters. The limnetic zone provides a more stable and uniform
environment and thus is said to support a different group of organisms.
Undoubtedly the marked fluctuations of Coralville Reservoir operate
to destroy these differences between the deep and shallow areas. The
resulting holomictic conditions serve as an equalizer, generally the
data of this study do not indicate a distinct littoral and limnetic community. The lack of permanent rooted vegetation along the shores of
this reservoir is also a factor in maintaining similarities of the deep
and shallow areas. In general the concept of fall maximum of plankton
production was supported (see Figures 2 and 3).
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All of the data of this study indicate that there are very few differences between the plankton populations of the deep and shallow areas.
There are no striking deviations from plankton populations one could
have expected to be found in this seven-year-old lake located in east
central Iowa. The data also indicate that the physico-chemical parameters are not different between deep and shallow water areas. The
hypothesis that differences might exist between the deep and shallow
areas because of drastic fluctuations in water level of this flood control
reservoir cannot be supported. It cannot be shown that fluctuations
in water level have caused an unusual plankton population to develop
in Coralville Reservoir. It is clear that many sessile forms associated
with rooted aquatic vegetation are absent because of the absence of
this habitat around the margins of the lake. All evidence leads to the
conclusion that Coralville Lake is in constant turnover, complete mixing is taking place and the differences between deep and shallow areas
are thus eliminated.
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